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stacked semiconductor memory 

The present invention relates to semiconductor 
memories and, more particularly, to a stereoscopic semi- 
conductor memory formed by stacking a plurality of semi- 
conductor layers. j 

A semiconductor memoryj including a read-only memory 
(ROM) and a random access memory (RAM) normally has a 
plurality of memory cells formed on the same plane or 
surface of a substrate, Thise memory cells are arrayed 
in a matrix shape on the surface of the substrate. One 
linear memory cell array arjanged in a row direction of 
the memory cell matrix are connected commonly to one 
word line. Similarly, the remaining linear memory cell 
arrays arranged in the row direction are commonly con- 
nected to word lines. On the other hand,- the linear 
memory cell array arranged in a column direction of the 
memory cell matrix is connected commonly to one bit 
line. The remaining memory cell arrays arranged in the 
column direction are similarly connected commonly to the 
bit lines, respectively. The above-described plurality 
of word lines and bit lines extend substantially on the 
same plane or surface on the substrate. More par- 
ticularly, the word lines and bit lines extend on the 
plane in parallel relation to the memory cell matrix. 
The word lines extend in parallel with each other, while 
bit lines extend in parallel with each other. In other 
words, the every memory cell is conno-.-t-o to one word 



line and one bit line co.respondin, to the intersection 
between the word line and the bit line 

When an address si,nal is inputted to the se^icon- 

the ™rd lines is activated in response to the signal, 

ans er gates of a plurality o, ^e.ory cells, contai ed 
n the „e™ory cell array connected co»only to the word 

stored at least one desired :™e.ory cell of the .emory 
cells opened at the transfer gates thereof is read by 
the b.t line, or the data supplied to the bit lines can 
be written or stored in the in,emory cell opened at the 
transfer gate thereof. 

According to an ordinary semiconductor memory thus 
composed, since a number of jmemory cells are arranged 
substantially on the same pfone, the Integration deter- 
".ined in response to the area of the surface of the 
substrate is restricted to a predetermined upper limit, 
wnen the memory integration 
necessary, it is required tc 
semiconductor substrate, anc 



exceeding the upper limit is 
increase the area of the 
the profile of a memory 
cell is undesirably enlarge, m this case, the lengths 
Of the word lines and the bit lines also become 
lengthened, with the result that a delay of a signal 
propagation is undesirably take place. 

According further to the above-mentioned- ordinary 
semiconductor memory, the number of bit lines to be 
provided has also a limit. m the above-described 
dynamic RAM, one bit line may be provided in one memory 
array extending in the column direction of the memory 
cell matrix. However, in case of a static PAM, normal 
and reverse potentials are necessary for one memory 
array of the column direction as readily understood by 
those skilled in the art to which the present invention 
Pertains, two bit lines are necessarily provided for 
each column memory array. Thus, according to the con- 
ventional memory configuration, it is difficult to 



al«ays obtain sufficient space for such bit lines. Th.s 
becomes a serious problem in case of sorting the memory 
content or In case of employing the static RAH as an 
associative memory. If the allowable number of bit 
lines capable of forming on the same plane or surface is 
less than the number of bit lines to be ""finally 
necessary, data reading/writing operation should be, in 
case of large quantity o£ necessary memory content, 
sequentially respectively; carried out from the end of 
the memory cell matrix. As a consequence, the time 
required to read/write the- data is Increased, and the 
operating speed of the memory cell is undesirably 
aLreased. Accordingly, ^he use of such memory ells 
limited. For example, thU memory cannot be used for 
the field Which indispenskbly requires high operating 
speed in the memory such L picture information pro- 



It' is an Object of tie present Invention to provide 
a new and improved semiconductor memory which has a 
large memory capacity and a fast "P""^"^/^"/ ;^^^^„, 

According to a semlcinductor memory of the present 
invention, a plurality ofl memory cells are arranged in 
three-dimensional or stereoscopic matrix shape The 

™ii structure is formed of a plura 
stereoscopic memory cell structure is „i„ra- 

,.r^»vs. each having a_ plura 

llty oi pianat - 

lity of memory cells arranged In a matrix shape. These 
Planar memory cell arrays are stacked to be aligned to 
Lach other. The first planar memory cell arrays con 
tamed m the stereoscopic memory cell 
substantially parallel to each other are commonly =on 
nected to the first wiring pattern, therefore the 
memory cells included in each of the first Pl-« --/^ 
cell arrays are connected commonly to one of the f 
wiring pattern. On the other hand, a P^"""'^ °' 
linear memory cell arrays contained in a plura ity 
second planar memory cell arrays included in the 
„„o,^.rnnic memory cell structure, substantially 
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perpendicularly crossed with the first planar memory 
cell arrays and substantially parallel to each other are 
connected commonly by second wiring patterns. These 
second wiring patterns extend in the semiconductor 
memory in the direction substantially perpendicularly 
crossing with the extending direction of the first 
wiring patterns. Each of the linear memory cell arrays 
included in the second planar memory cell arrays is con- 
nected commonly to one of the second wiring pattern. 

The present invention^^i^ best jjnderstood by 
reference to the accompanying "drawings, of which: 

Fig. 1 is a perspective view showing a part of a 
dynamic random access memory (RAM) having stereoscopic 
memory cell structure according to one preferred embodi- 
ment of the present invention in a model; 

Fig. 2 is a perspective view clearly showing the 
wires of word lines and bit- lines of the RAM in Fig. 1; 

Fig. 3 is a view eilargedly showing one of the 
linear memory cell arra/s having the same row number and 
column number of the menory cells included in the RAM in 
Fig. 1 and superposed with each other via semiconductor 
layers; 

Fig. 4 is a perspective view showing a part of the 
dynamic RAM according to another preferred embodiment of 
the present invention in a model; 

Fig. 5 is a perspective view schematically showing 
a part of the RAM configuration in Fig. 4 as one example 
of an address decoder having a laminar structure for the 
RAM in Fig. 4; 

Fig. 6 is a perspective view showing the internal 
configuration of a part of the address decoder in 
Fig. 5; 

Fig. 7 is a diagram showing an equivalent circuit 
of the circuit arrangement in Fig. 6; and 

Fig. 8 is a view showing one of the linear memory 
cell arrays having the same row number and column number 
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to a tnodif action of the dynamic RAH of Fig. 1, each of 
the memory cells being included in the linear memory 
cell formed of flip-flops and the cells being connected 
commonly to a pair of bit lines. 

Referring now to Fig. 1, there is schematically 
illustrated a dynamic RAM of the laminar semiconductor 
memory according to one preferred embodiment of the 
present invention. In Fig. 1, only a part of the semi- 
conductor memory is extracted and shown to readily 
understand the present invention. Semiconductive layers 
10b, lOc, lOd, ... are sequentially stacked and formed 
on a semiconductor layer ,or substrate 10a. A plurality 
of memory cells 12 formed, for example,, of MOSFETs are 
formed in a matrix shape Ion the surface of each of semi- 
conductor layers 10a, lOq, 10c, lOd The semicon- 
ductor layers 10a, 10b, he, lOd, ... are electrically 
insulated from each other by electrically insulatxve 
layers 14a, 14b, 14c In other words, a two- 
dimensional (planar) memcry cell array 12 is formed on 
the semiconductor layer 10a, and a second semiconductor 
layer 10b is formed on the insulating layer 14a formed 
on the array 12a. The pl'anar ihemory cell arrays 12a, 
12C 12d, ... are respectively formed on the semiconduc- 
tor'layers 10b, 10c, lOd, ... similarly to the above and 

, ^^.-^-ii^ from each other by insulating 

electrically ^i.-*.^"-' — 

layers 14. 

TO suitably show the memory cells arranged in 
three-dimensional and hence stereoscopical manner, one 
of memory cells is represented by Mijk (i = U 2, 3, 

3 = 1, 2, 3, k= 1, 2, 3, ...). The letter 

-i" designates the row number of the planar cell array 
formed on one of semiconductor layer. The letter "d" 
denotes the column number of the planar cell arrays. 
The letter "k" designates the number of the planar cell 
arrays superposed in laminar state, and in Fig. 1, the 
planar cell arr^y disposed on the uppermost layer is 

r^pnnfpri hv k = 1 . 
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In Fig. I, the memory cells included in the planar 
memory cell array 12d formed on the semiconductive layer 
lOd drawn to be disposed at the uppermost stage are con- 
nected to a word line Wl. The memory , cells Hill, M121, 
... forming the first row of a plurality of memory cells 
included in the planar cell array 12d and arranged in 
matrix shape are connected commonly to the word line 
wll. The word line wll is formed in accordance with the 
prior art to extend substantially in parallel with the 
surface of the layer lOd. The linear cell array, formed 
of memory cells M211, M221, forming the second row 

of the memory cells included in the planar cell array 
12d, is connected commonly to the word line w21. 
Similarly to the above,! all the linear row cell arrays 
included in the planar Matrix array 12d are respectively 

connected commonly to qie word lines w3l , The word 

lines wll, W21, w31 , .-i are combined with the single 
word line (parent word Line) Wl at the position in the 
vicinity of the planar oell array 12d substantially out 
of the planar cell array 12d. In other words, one word 
line Wl is branched to k plurality of word lines wll, 
W21/ W31, ... at the ab^ve-described predeterraiend posi- 
tion, and the branched word lines wll, w21, w31, ... are 
electricaly commonly connected between the memory cells 
linearly arranged in the row direction of a plurality of 
memory cells included in the planar cell array 12d. The 
word line Wl and a plurality of word lines wll, w21/ 
W31, ... branched from the parent word line Wl are 
included in an imaginary plane substantially parallel to 
the surface of the semiconductive layer lOd. 

A plurality of word lines wl2/ w22/ w32» ••• 
each connected in the similar manner to the above to a 
plurality of linear row cell arrays of planar cell array 
12c formed on the semiconductive layer 10c formed to be 
electrically isolated by the insulating layer 14b from 
the layer 10c under the semiconductive layer lOd. These 
word lines wl2, W22, w32, ... are combined with one 
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parent word line W2. Similarly to the above, the word 
lines W3, W4 are connected to the other planar cell 
arrays 12b, 12a, The connecting state of the word lines 
are understood more clearly with reference to the model 
view of the semiconductor memory exploded and designated 
virtually in the respective memory cells in Fig. 2. 

In Fig. 1, a plurality of bit lines B are further 
connected to the above-described memory cell structure 
connected with the above word lines \11 , W2, W3 , W4 . 
These bit lines B substantially extend perpendicularly 
to the branched word line pjatterns. In other words, 
each of bit lines Bij (i = jl, 2, 3, j = 1, 2, 3, 

• ..) is perpendicularly extjended to the planar cell 
arrays 12 each formed on the semiconductor layers 10, and 
connected commonly to the s,tacked memory cell group 
arranged to be linearly aligned to each other in a 
direction substantially perpendicularly to one of the 
planar memory cell arrays 12. The bit line Bll of the 



bit lines Bij, for example, 
cell Mill, included in the 



memory cell M112 included in the planar cell array 12c 



and disposed directly under 



connects commonly one memory 
planar cell array 12d, a 



the memory cell Mill, a 



memory cell M113 included in the planar cell array 12b 
and disposed directly under the memory cell M112/ and a 
memory cell M114 included in the planar cell array 12a 
and disposed directly under the memory cell M113 through 
the semiconductor layers lOd, 10c, 10b. The connecting 
state of the memory cell structure of the bit- line Bll 
is further clarified with reference to Fig. 2. The 
other bit lines including the bit lines B12 and bit 
lines B21/ ... are provided substantially perpen- 
dicularly crossed to the word line patterns or the 
planar cell array 12 in the similar manner to the 
above. 

In other words, the memory cells Mijl, Mij2, Mij3/ 
Mij4 formed respectively on the same semiconductor 
layers 12 of the memory cells of the semiconductor 
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• Pia 1 ate eventually respectively connected 
memory in Fig- i ^ , ■ , ui h5 M3 W4 . On 

„nw to the parent word lines Wl, H2, W3, 
co^only to the p^ ^^^^^ ^^^^ 

other hand, - J ^^^^ ^^^^^^ ^^^^^^ 
„21k, H22K, ••■ having semiconductor layer 

— -a „ the Mt lines 

are accordingly, when an 

is luppl ed, one word line o£ the above 
i a t vated in response to the signal, 
wore lines m „1, is 

Therefore, when one word ^T;/ ^ 
activated, all the memory eel s Hoi 

;,rrav 12d connected to tne 
planar cell array ^^^^^^^ 

,,,i„3ted and the ransf J ^.^^ ^ 

^Tirdls - llrycell. e.g.. Hinof 
designated for a ^^^^^^^ ^^^^ 

these memory cells "'^l- , ^ ^^^^ ^^,3 

.,e Mt line BU - ^ wr te ^^^^ ^^^^ ^ 

^^"r.!: 1 thetit Une BU at desired time 
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read out by designating the 
similarly. 



c RAM as one preferred 



^^^°""\re Tesr: vention thus constructed, 
e.bodi.ent o ^ ^ ,,,ee- 
the memory cells Mi^k 



the memory cexx. ..xj. ^^^^ 

or stereoscopically, ana on 
dimensionally « semiconductor layer is 

cell array formed on the sam ^.^ 
connected commonly to the same ^lH,,,^,^,,, „ the 
lines Bi: extend ^-„,, memory cells 

word line pattern and ^^^^ „„„ber 

„i3l, Hij2, "^;;;'j;;;,a the different layers, 

and column number and increased as 

^accordingly, the memory capac ty 

^ --v, the conventional memory element 
compared with J^''^ two-dimensional manner on one 

the memory cells formed xn two ^^^^^^^ 

• ^ r=.vpr. Further, since cne i.^^ 
semiconductive laye ^^^^ 

Of connecting - ; dumber of bit lines may be 

""T^rne t d t -e stacked cell structure. This 
readily connectea 



r 



is convenient for the data sorting or image information 
processing. 

In other words ^ in the stacked memory cell struc- 
ture shown in Figs. 1 and 2 and described in detail 
5 above, the word lines branched from one parent word line 
determines one virtual plane , to be named word-line 
routing plane, in which all the word lines branched from 
one parent word line are involved. The word lines wH, 
w21/ w3i, ... which are brariched from the parent word 

10 line Wl determines one word-jline routing plane, say PI, 
in which the word lines wll,! w21, w3l, ... are involved. 
The word lines wl2/ w22/ w32/ which are branched 

from the parent word line W2 determines one word-line 
routing plane, say P2/ in wtJich the word lines wi2, w22/ 

15 W32/ are involved. More! generally, the word lines 

wlk/ w2k/ W3k/ which arej branched from the parent 
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word line Wk determines one 
in which the word lines wlk/ 
All these word-line routing 



word-line routing plane Pk 

w2k/ w3k/ are involved, 

planes PI, P2, ... which are 



assigned to parent word lines Wl, W2, respectively, 
are stacked and superposed substantially parallel to one 
another so that the word lines wil, wi2/ wi3, ... which 
belong to the same row number "i" but to different word- 
line routing planes PI, P2r P3r respectively, are 
25 superposed to one after another. In other words, the 

word lines wn. wi2, wi3, ... determine one second word- 
line routing plane Qi in which all the word lines 
belonging to the same row number "i" are involved, and 
all the second word-line routing planes Qi's are sub- 
,30 stantially orthogonal to the first word-line routing 

planes Pk's* Bit lines Bij are situated substantially 
perpendicularly to all the first word-line routing 
planes Pk's« In the conventional memory cell arrrv 
structure formed in two-dimensional manner on one semi- 
35 conductor layer, both word lines and bit lines are 

arranged in two-dimensional manner, that is to say, word 
lines are substantially arranged in one plane while bit 



lines are substantially arranged in another plane, and 
both planes are superposed parallel to each other or 
substantially form one common plane. In the stacked 
memory cell structure shown in Figs. 1 and 2, word lines 
and bit lines are arranged mutually in three-dimensional 
manner as described above in detail, and this three- 
dimensional routing scheme makes it possible to connect 
a much larger number of bit lines for an ensemble of 
memory cells than the conventional two-dimensional 
routing scheme does. j 

Further, a plurality of word lines wik drawn from 
each of the planar cell arrays are combined respectively 
with the parent word lines j-Jk corresponding to the 
number of the planar cell alrrays. In other words, the 
memory cells included in the each planar cell array 
are respectively branched akd connected commonly to one 
of the parent word lines Wk. In this manner, total word 
line length can be shortened, and hence the delay of the 
signal propagation speed can be reduced even at the ter- 



minal. Further, since the 



bit lines Bij are not 



necessarily laid complicatedly among the cells, the line 
length can be shortened, therefore, the operating speed 
of the memory element can be improved. 

Fig. 3 illustrates one of the cell groups of a 
series of memory cells having the same row number and 
column number and formed in different planar cell array 
12 in the u...uury cell structure of Fig. 2 particularly 
extracted. For the purpose of illustration only, memory 
cells Mill, M112, M113, M114 are selected, and word 
lines wll, W12, wl3 , wl4 are respectively connected to 
these memory cells. In Fig. 3, each of the memory cells 
Hill, M112, M113, M114 includes one MOSFET and one capa- 
citor. 

Fig. 4 illustrates a dynamic RAM according to 
another preferred embodiment of the present invention, 
wherein the like reference numerals designate the same 
or equivalent parts and components in Figs. 1 and 2, and 



„ai <»'"^^ line bid 1= 

o£^e.=ry cells (e-^- 
nected con»only to a ^^^^^ ^^^.^^ ,,„e 

„e»cry cells «U1, "211, 3 ^,„i„„auctor layer 

nunbeT termed on ^, „. 

,e.,., layer lOd, in a P ra V , ,,,,es o£ 

included in the RA» - connected 
cells »U1. "211. "311. "U ■ ^^^^^^ 
commonly to one bit line . , ^.^ , 

Are connected t^o^ wn 
„„1, H:n, - „j3^, ... are connected 

series o£ memory "^^^ „j U„ory cells H141 

a bit line B31, and a ser .„ 

are connected commo ^^J^^^ ^emicondoctor layer 
pl.nar cell array »d o 

lOd. These series o£ 3„a are 

extend substantially paralle ^ ^^^^ 
formed substantially "/^^A,,,, i„a. In other 

formed on the ;L,a in the planar cell 

words, the memory cell «i:l 1 unear column 

,,„y na is : 1 Iber and respec- 

cell arrays having the same J^^^ ^^^^^ 
lively connected commonly ^.^^^ 3j3, 

The bit lines B12. '''^^^ connected commonly 

... ,„a bit lines B1J_. ^^^^ „„,3 havln, the 

to a plurality o 1 ea ^^^^ 

same column number n ^^^^ „spectlvely^__ _ 

planar cell J-'^;- o£ memoriTcell^- "a-n, 

0„ the other hand, ^^_^^^a in each 

u«r- nf the memory ceiJ.=> 
t,e same row number o£ ^^^^^ the 

0 . of planar cell arrays 12 a ^ 

■ ' same word lines ''i^-J''^ connectin, a series 

o£ memory cell groups, each ^^^^^^.^^^^^^ 
cell arrays superposed insulating 
;S through the semiconductor ay ^.^^ 
layers 1. are combined with one P ^.^^ 
„3, «4. For example, in Fig. 4. 



sa^e row n »ber o the P ^^^^^^.^ 

conductor layer loa, a wo^ ^^^^ 
„„an, the -^J^ ro« ceU array 

extendin, in " „^3^, „i41 arranged 

-"^r\:TrIer -el in the pUnar ceU array 
Unearly .n e e ^^^^^^^ connects, 

nc, and 3„, :„u,, ... superposed «.tn 

memory cells i i^^,, cell arrays 

linear cell arrays included x tne P ^^^^ 

- :rr:: :r: o. .e .rd unes 

j-rredT^^^^^^^^^^^^ on .e se— c- 



tor layers 10. 



-J — W24 are siroi- 

.jord lines w2l/ 
Other series of word further, 
. . , ..;.v, onp oarent word line w/. 

W34 and the other 

W44 are respectively 



larly combined with one parent 

other series of word lines «3l, 

series o£ word lines w41. -•' 3 „4. 

combined with the parent jl^" ^^^3,,^^, memory 

- this manner, even , he te^^^^^ ^^^^ 

cell structure connected to the ^^^^ ^ 

- ^^^^^rarlr:: rabLr-aescIibed e.bodi- 
carried out similarly to cn 

ments. . . piq. 4, the word 

.ccordin, to the dynamc J «rd Unes wi 

K.-,nched from each o£ parent «oc 
line patterns branched ^^^^ ^^^^^ 

substantially inter ectje p^ uyers 
lines B formed ,,^3 instructed, an 

10. Therefore, to f^l ^^tor example. In Pi,- ^ 
address decoder 20 designated. 

employed. i„ Fig. 5, decoder 

^"-r'al^pr ard^rrespondlngly to the planar 

elements 22 are 



^ 11 arrays 12a, 12b, 12c, 12d superposed in laminar or 

. •«-K p;,rh Other as described above, 
-tacked state with eacn otner 

1 M a? denote address input lines. 
Reference numerals Al , A2 denott; 

L reference numerals aT, A2 designate inverting s^nal 
lines. The line pattern formed of these lines Al, Al, 

, ■ parallel with each other and are 

a2 A2 extend in parallel witn ^ 

. o„h<=f;,ni-iallv vertical to . the planar 
included in a plane substantially 

cell arrays 12 formed respectively on the semiconductor 

layers 10. . 

rig. 6 illustrates a circuit .block section 23 par- 
ticularly extracted correspondingly to the word Unes 
„31. W32, W33, W34 in the above RAH (Fig- 4) o£ the 

- fi„ ^ The parent word line W3 
address decoder 20 in Fig. 5. The^ par ^^^vated 
combined with the word lines w31, l-- -3^ is cti ated 
When the digital levels c£ the address Unes 

, w ^ "n" and "1". 'The stereoscopic cir 
rP<?DectivelY become 0 ana i • 

in Pig 6 includes n-channel type FETs 24, 26 and 

; ! P FETS 24' 26' to fcrm 2-input C-MOS NOR 
p-channel type FETs 24 , ^ ^ ^„ vh*. 

circuit. "high" power voltage Vor^ is supplied o the 
first power line 28 connected to the p-channel type FET 
,4. -low" power voltage vss is ^PPlie<J « ^"e second 
pow^r line 30 connected to the n-chan„el type FETs 24 
26. in Fig. 6. electrically conductive connect Unes L 
£or electrically connecting between the FETs are shaded 
only for the purpose o£ readily distincting visually 
fro. the other section. In other words, .^f; 

2, are connected in parallel with each other 

Til'the connect Unes U and L2. The p-channel type 
TETs 24' and 26' are connected in series with each other 
^ia connect line L3. The connect Une L4 connects be- 
tween the n-channel type FET 26 and the p-channel 
type FET 26.. Accordingly, the FETs 24 -^.^^^ ^^J"" 
ven by the signal supplied £ron> the input Une Al, and 
the other FETs 26 and 26. are driven by the signal 
supplied £ro. the inverting signal line A2. No FET is 
provided in the circuit structure 23 in Fig. 6 corre- 
sponding to the regaining inverting signal Une Al and 



input line .2. An equxv.x.... ^-^^^^^ ,3 
the address aecoder in Fi9- ' ^"^ 

- ^^^^":::.:::::r:.r::Ar;e: 
^ - "\errcX":o^rrecrrru 

are connected dxrec Y ,^ 

connecting ^'^^ „,.ons. In other 

the decoder of Fig- 6 ; ^ .„ address 
words, the connect Une L2 .xnc 

decoder substantially ser necessary 

A nn» W3. Accordingly, it 

parent word line WJ. « ^ 

L newly Provide a parent r^;: ";to:ide other 
necessary .y the sa.e ^^l^^^^J^^^, the connection 
parent word lines Wl. «2 ^^^^^^^ .^^^^^^ 

between ^ J Ltor^ed. and the total line 

' Te s t ned. Ireby improving the signal 
length can be shortened, 

ptopagation ^ tion has been shown and 

Although the parent '] ^„hodin,ents . 

aescribea with ^^^^^'^ 2Zs\^^ «=di£ications which 
nevertheless, —^J^^^^l^^, the art to which the 
are obvious to a t«"°" /'''"V^ „ithin the spirit, 

invention pertains are -^^ "^ the e.bo- 

.cope. and contemplation th 

din-ents described above t^^ Y^ ,„„,„tion is not 
aescribed. However f 'J- -— 3^30 be applied 
limited to the particular FA«, Y ^ ^^^^.^ 

£or other memory elements such as, for 

a rpad-only memory, etc. 
memory, a read onay groups of a 

Pi,. S „^rs:me rL number and 

series of "-«='«^ :^ri different planar cell array 
oolumn number and formed 

, in the static ^^J^J^^ ,„,„,,„,„t of the inven- 
..aification - ^^^^^ ,or the purpose 



^ i„ memorv cells ^112' "ll3' 

"i:Te:r=:e:: ^aTJunes «u, -u. - 

""sL V c n„:«ea to tnese „e.o.y,«Us. Xn ri,. 8. 

. fU.-flop formed of HOSFETS, and a pair o£ 
applied «xth a fUpfloP ^^^^^ „e„o.y«ns. 

""",'^\ra, ;;„: fro™ eac^ other are supplied 

Voltage signals ditterenv 

lines Bll and Bll . . 
to these bit xineb dxx 



! 



Havina a plurality of 

cells t«. ; .e.o.y ceUs >»> are 

.„„,ea in a ,3 ^o^ea ot a.plura- 

„ensional memory ^j^, ^;^ig„ed and 

ity o£ planar -""^ "'^^ celU (H) arranged in 

„,Kea with a 3utstantially perpen- 

^trix shape xn a 3^"=' ,„3ys; and that 

icularly to the planar ^ ^ p,„„iity o£ £irst 

se„icondoctor --^j;/ ,.Un, each o£ a 
,,i„, ^eans (w) for "-"^^ j 3,„,s substan- 

,l.raUty of first planar «l ^^^^^^ ^^^^^ 
aally parallel with each cth ^^^^ ^^^^^^ 

included in each.of the Urs P ^^.^ ^.^^^ 

,ein9 ccnnectin, ^,L„a wiring «ans IB) 

„eans .-) . and a P^""^ a plurality o£ 

respectively cc^only conn ^ ^ 

linear .e.ory cell "^"^^J ,„,ys substantially 

Uty c£ second planar .e»or^ o^^^^^ ^^^^^^ ^^^^ 

„,ho,onallV ^"""""ntially orthogonally intersect 
„rays and which ^aid linear .e.cry 

the first planar ^n>°ry parallel to each 

Ten arrays extending ^f-;: Lu -ays includea 

,ther ana each o£ the 1^""' ^^^^ being connected 
the second planar .e-ry = . ^^^^ 

to one of saia secon _ ^ 

J. semiconductor '^'^'^^.^ „i,ing .-ans 

Characterized in that each ^^^^^^ ^^^^ 
co,nprises a plurality °' cell groups 

respectively oo-on V connect ^^g^ ^^^^^^ 

includea in a Pl""^"^\. „^ i„ a direction perpen- 

arrays 

arranged ^^^^^'^^ ^^^^„a planar memory cexx 
dicularly extending to s ^^^^ ^^^a 

...ays in t.e ^^^^^ ^^^r^,. a^U said tnird wiring 
first planar memory ceii 



"" 3 . semiconductor .e„ory «cordi„, to cUl- 2, 
cnar.c«rizea in that said plurality c£ third wiring 

" w) extend in parallel with each other and 
rrtall:; in paraUel with said .irst planar „ 

r^rie^iconauctor .e.ory according to clai„ 3, 

firnt wirinq means further 
K=^;,cterized in that said fxrst wirxny 
characterizea electrically con- 

co.prises fourth w.rxng — 

nectin, said third wir.n, ^ ^ /^f^,^,,, ^aid 

-;:rrh;rs: ::::: ::Lrc:u ...s a. at .e 

Stl corLponLn. to substantially externally of 

said .emory cell 4, 
t; A semiconductor memory accoraing t 

^ in that said fourth, wiring means (W) are 
characterized in that ,^_^iitY of the first 

provided corresponding to said plurality 

planar memory cell arrays. .^.i^ 4, 

6 A semiconductor memory accoraing 

.naracieri^ea in that said first P^-" -^^^/^ , 
..rays are each forced on a pluraUty °^ 
electrically isolated from each f ^' 

sequentially stacKed to ha,e ^ ^^^^^^^^ ^■ 
1. A semiconductor memory according to 

■ »a in that said first planar memory cell 
rrsTrrf or ar suhstantially orthogonally inter- 
t' Lrality of layers ,10, electrically iso a a 
from each other, said layers are sequentially =t...... 

£orm a laminar structure. ^ „ claim 6, 

8. A semiconductor memory accoraing 

■ lo that said plurality of second wiring 
=""":re te s t s LstaLially orthogonally inter- 
„eans (B, """^^ ,„„nectin, said 

sect said layers . VJ-"' ^-_-vs included 

plurality of first linear memory cell arrays 
^aid second planar memory cell arrays. . . ^ 

7 1 semiconductor memory system comp"""^ a 
semiconductor memory and decoder means (20, for 
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desired memory cells of said semiconductor memory, 
characterized in that said semiconductor memory compri- 
ses a plurality of layers (10) electrically isolated 
from each other and sequentially stacked to form a lami- 
nar structure, a plurality of cell niatrix structures (12) 
having a plurality of memory cells aligned in row and 
column directions on the surfaces of said layers, a 
plurality of bit lines (B) for commonly connecting a 
plurality of the first linear ".nemory cell arrays respec- 
tively formed of memory cells arranged in the same 
column direction of the memory cells included in the 
cell matrix structure on each of said layers, and a 
plurality of word lines for commonly connecting a plura- 
lity of second linear memory cell arrays formed of 
memory cells arranged in the same row direction of the 
memory cells included in the memory cell matrix struc- 
ture on each of said layers and substantially orthogo- 
nally intersecting the first linear memory cell arrays, 
and that said decoder means (20) is electrically con- 
nected through said word lines (w) to said semiconductor 
memory, stacked correspondingly to laminar units formed 
respectively of said plurality of second linear memory 
cell arrays stacked via said layers and formed by 
arranging in parallel with each other a plurality of 
linear decoder element arrays respectively formed of a 
plurality of stacked decoder elements (22) including 
active elements (24, 24", 26, 26'), each of said linear 
decoder element arrays including wiring means (L2) for 
commonly connecting said plurality of word lines (w31 , 
W32, W33, 34) which respectively connect a plurality of 
second linear memory cell arrays stacked with each other 
and included in each of said laminar units corresponding 
to the linear decoder element array and for connecting 
between predetermined said active elements (24, 26) pro- 
vided therein, -.id wiring m.^ fL2) extending to 
substantially --.hogor.aHy v csect 5a.^d layers (12). 



FIG. 7 




